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*h£*fl ^S«o V ^°ll W ^AS^, «V£31 ^^V-g. 7l 

*r£*rfe ^Tfl^h ^"71 71 ^Ml Al x In y Ga(i- x - y) N(0<x<l, 0<y<l, 0<x+y<l^)S. ^ 

^€ ^SH- #S.*b "^^Htt ^71 &S.^ ^^°V ^Vofl ^£ 7} 

^e^}^ #31; 52J-, av 7 ] ^g^o. av £ ^ ^^ov ^-ofl ^g}.^. «Ve*I1#, 

M. w s V^o) ^.g. y_ V£ ^ ^4i7> afla^^H ccfa.Tg, ^ ^ 

£. 2 

lis}-!- y>S.^j tl-^hSi^Knitride semiconductor light emitting device), t^^^Cbuf fer layer), 
-g^^i^Chomoepitaxy), HPVECHydride Vapor Phase Epitaxy) 
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^s\-% aV£*ll Xl 2: y o v ^ {MANUFACTURING METHOD OF NITRIDE BASED SEMICONDUCTOR 
LIGHT EMITTING DEVICE} 

£1^ ^2fl^ tiVS^l ^^># ^^H^r ^c+Tgiolc}. 



31: A>4o]^ 7}^- 32: ^sj-^- «VE*ll 

33: afll E*l^ ^KE^lf 1 35: 
37: X| 2 39a: XU 

39b: XI 2 
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<9> ^ «hE*fl ^^Hl ^ ol-S-^H ^H] ul 



<io> o^aV^ o.s, «V5E*1] t^i^Kr Hl^r ^-^ #-8: £71 $]f$\ a}-§- 

3tt IH^*}^, AlxInyGaa-x-^N S^C^H, 0<x<l, 0<y<l, 0<x+y<l°d)^8: 5Hr 

<n> ^sl-l- tiKSL^l ^^M*}, £3j-# ti>£^^o)el- A>2(-ol(>|( a -Al 2 0 3 ) 7}& JEE^r 

SiC 7l#4 oj^ 7 )^. ^-cfl ^ olcf. S.§l f A)-Ti)-ol^ -§-<^ 

3- B <HMl ^2:1- 7>*H, SiC7mofl Hl^fl 7^*>J7 ZL^oll^ o>^§>7l nfl^-o)] ^ S Af-g^i}. 
<12> ZLSi^, Al-Jij-Oloi 71^; qX\ ^^-^f-aJf $J= 13%2] ^ ^ 7 |. ^flS}^, <^ig;§- 7^ 

*H(-34%)5L 3.71 *fi-g-ofl, A>xq-olc>| 71^4 Tjl^ A}c>H1a1 ^B31<?1°1 

^H, ol^. o]§fl ^ofl Z^}^ ^ ^ o}- §-^7> ^Cf. oje^v ^IQ- 

^ ^5)-!- «V£*|1 ^-fr ^ ^1 SJ- JL , 1£ ^5}-# ^ 

<13> olei*l ^-^l- *fl^^7l ^Sfl A>4o]o^7l^ a o VoH ^g^Kr O]^^^- 

(heteroepitaxy)^o] ^fl-g-^cf. a o v 7 -| ^tM^^o.^ Al x Gai- x N^- ^ t^^^o] oj-g- 

-El^r ^Efl^ ^^*V#-t- ol-g-*V ^sj-^- Hj-S.^ Mj-^^o} ^£olcf. 
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3EH a>sq- ^-o| t ^s)-^ tiV^^l ^^rir a>^o]<>1 7 ] ^(11), AlNtH3)#(12) , 

41 ^# ^£^1#(13), ^°^>-f#^°l *#*(15) ^, *fl2 ^JSJ-I- 

*fl#(17)-g- 3E*r^-. Stir, ^MH^SH ^12 £#11 ll £}--§- «VE. 31^(13) #^1^ n 

^ #^r(19a)°l ^^H, -8-71 m «KE.*11^(13) #^1^ ^(19bH ^#€i=r. 



°}7H, #7l ^2^(12)^ ^^-#°fl ^ A1N # 

HAS *r 31» Al x Gai- x N# 7i£r^### Stt ZnO^SLS. 

^^^o1h.S. cf^^^#o] s . Sj ^o.S. ##3 £3*# ^^#(13,15,17)^1^ 
^ #^31 7lcfl^r>7l <^tf. -i-o], #71 *i£-^##^o} 7-^ GaN##«^l $# 

3tt ^Sj-^-SSflf^ 109~10 10 /cill'^Sl ^^"fr <£3^ ^o.ol, 

Stl:, tH^^O.^. A>-§-5l^ ^sq^^g. #^>7l ^H, A>S)-olol 7m #<m ^AflSj 

(thermal cleaning)^ ©1 1tt-S £.^p-£H , ##^£| ##^£«4 ?f-v\}9] ^S:^ 

^3*H7> ^-^H^lfe ^^71- ^MS^t*. 



* «#*>7l7> ^sl ) a^e^fe- HVPE(Hydride Vapor Phase Epitaxy)*^ <>l-g-*H 

21-6 



1020030075563 «J*>: 2003/12/4 

a>b}-o1c>| 7l^r ^Hl GaN -S^M^ ^^JL $14. °1 ^ GaN 



* ^-i: ^ 91^ «l£^l IHM^I^ ^tij-tf-g. *ll^Rr3l 91^ . 
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&S.*H ##-8- 7]&-$ n>^«>fe. t£7%<%, ^7} 7}Q #ofl Al x InyGa ( i- x - y) N(0^x< 

1, 0<y<l, 0<x+y<l«y)S. ^€ ^2^# *K£*H -S^l^lfe #31^, 

^# x^ 7 }iS ££*13*H=- ^TflSf, #7] uVESfl *fll £^ 

«Jr£^l^, ^ a||2 ^5H§- ^5^1 ^>^o.S *§#*H=r ^r^l# S# 



<24> H>^^1, #7l :g3j.# ^HSfl #7l «VE*fl #ofl ^ ^ S) 

*U £3*8 «KE31#4 S^oH, ^71 ^s}-!- te^l ^^8: GaN^ ^ & 



5Eth £ t^S] w>#3|t!: ^l^^HH, #71 ¥^ l/zm~10 
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<26> sl-Tti, A o V 7l 7)3& SKE.*!! ^^^ v # ^cWb #?ll^, HVPE( Hydride 

Vapor Phase Epi taxy)^^-S <r $14. °1 A o v 7l 7l# #ofl ^^j) 

^-4 ^#*Hr #31 , #71 7m #-ofl ^dt^- ^ si *m #3l» c] ^ o^cf. 

<27> ^V 7 1 tO-t^l ^^nv^. ^^^^ #7^, 800*0^1 ^Sl^ -^*Rr ?A 

o] H>^-3j^ f A o >7l tiVc^l a^^E|^ #31 ^Ml , S^^-Bfl* °J:^^l7l 

^71 ^sHi- *h£*ll ^^-i- N 2 , H 2 £ NH 3 S ^€ ^ ^ 3 ^5. 5>q-# i^-tr 

7>>i ^7joflA^ 100 °C~ 1500 °C£-E5. ^€ ^ Sltf. 
<28> M. i^o} ^Al^EflollAi, #71 *fll «VE*)1#, %# ^ 35 *fl2 JE.^ 

#S.*ll#^- ^^V^-^S ^*Rr #7jl^, MOCVDCMetal Organic Chemical Vapor 
Deposition)^ *2*M ^ , #7j ^Sfrg- #E.*11 ^#-§- *M°]°]7}$: JEfe 

SiC7l#<a ^ 



0 14 £*1, ^^H^ ^r^H 7l^J4 ^--g- a>£^l ^^-g- 7l^r #ofl 

HPVE^4 ^ ^^.S. ^2r# te^l -^^tr , *r ^5r# #51 

^#Al^o.s^ i^lfl£7} v^, -f^tr ^5r# 1K5131 tf±^f afl^ ^ ^ 
4. ^1, £ li^H^, H 31 71^4 <5>^ ^#ol ^5r# #£.31 £3^3 3^*34 

^Sf^ v * *ll7i*Hir »&#-§■ S.^t±. 
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<30> afl-i- ^o] t ^sj-l- aV£^l ^°}vg- ^^*f7l ^sfl HPVE^* o| -§-?!■ ^, MOCVD^ 

*fl*L «K£^lf^ ^» 7fii :g5j-§- 

<31> ol*>, tis|^ £ uV^-^fV ^Al^Bfll- ^^g>7lS tVcf. 

<32> 512^r t3>B3-^t> ^Al^EflcHl Of^ ^3 5}-^ ti>i^l ^-^7>o) o_ ^ 

<33> ^Aj^Efl^ HPVE^* °l-g-*H ^l^ofl ^^#(GaN)^^^-i- ^*Rr M0CVD 

°l-8-*M <8<^*Rr ^€ ^Bfll- oflAl^l}. 

<34> £ ^Aj^Eflofl 14= ^5^- ti_V£^l ^^o} ^^g-^-g- £2<^1 JEA^ ti><4 ^-O] , A> 

*}o]o] 7l^r# HVPE^^* ^ S>-g-*gBH #^Rr #7(1(21)3. Al^cf. ^-7) Aj-sM^ 7] 
^ ^3>}-# ^-g; ^H>}71 ^ti Af-g-SL]^ 7l^;Ol^ ( SiC^Sf ^ 7 1 ^ A> 

-g-^ ^£ £14. 

<35> 0}C^ ( A^O^ 7}^ ^±S[ ^S]^ ^7^1(23)1- ^31^. £ ^4l5t-^^^ 

Tfl^r ^Sl-^^^^ ^^17171 2\ig*Y JL^^-Hfl» ^71 ^ , ^ti]-^ o.^ 

hpve *}-§-^tH ifl<Hl ^-a-M^>(NH 3 )7>^» *fl^Rr s^as 5a<=K 
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<36> a. ^^AjoflA-l Af-g-s]^ "^^(nitridation)"^ -§-<H^ ^# 7>^# 7]^ 

afl-^-SLS.*! ^ ^ AIN^ ^ 7lflr 711 ^>-g- 

<37> ^dL^sl^ tfofl GaN ^^Bj-a- ^*Hir ^(25)# -^a]^ 

4. *3j°1M GaN ^*Hr ^^°] ^Hfl 

S] tt^f-g- cflAl§> 7 l o}*V ^^-§-01 ^^#31- ^o] y^^L ol*fl^ ^ ^Cf. M. 

, GaN ^7} 1/^nnl^^ ^^#^.^21 141 7}^}7] ^3^, 

lO/zm-i- 24*}^ ^-Mtt Af2)-olc>| 71^111.^ 23^+$\- ^^)^$] *}o]S. 7]&°] yfl 

^H, ^ €*1H 5-^^tII ^3*1 4)^ ^-f^ 7lt ^Hl7> ^ 

$Z7l ufl^olcf. 

<38> o]9)- 7±o) f ^Jr}.^^^ H PVE^# °l-g-*V ^-i- -§-sr>^ A>2|.ol^ 7 ]%. #ofl GaN 

^^Kg- 21^ ^<5}jELS, #7l GaN ^^Hl ^^51^ W>£^1#^ ^7l^ 

5Hr 7lcfl^- ^ $atf. °H , MOCVD^* °l-§-*H -§--§: 
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<39> M. >gx$6\] ^-g-^j + MOCVD^ -g- ol-g-^V ^ ^ o. A>J*M <^ 7 ) ^; ^d\] 

^£ GaN ^^M: MOCVD «>-§-^wH ^31(27)3. ^l^^cf. MOCVD ^ ^Rr 

*8 ^#^8: S^o] .g-oltb ^^S«-g- ^^^71 ^*fl ^av^ 

^fl^q-, MBE^-^o] ^fl-g-^ oicf. olsf ^o] ^^^tHl- t^^o} 0 l^*Rr ^*cH 

*1 GaN £3^3 S^ofl ^*>^1 oy^ ^^o) t ^eK£ ^ >g 

^^^1 ^^JE-S. tf-E- 5>l^-M-9-<y^ ^*fl !HM ^ $44. o]&|^. av^^-^ jpr^ 

<40> o]e^V aJ-^uV ^^jis.^ £ ^^Htt ^ri(H 2 ) 31 tt £^-t£ 7 >^1- oj-g- 

a^^^^^(28)o] S^^cf. ^, MOCVD «>-§-^^^^ A^ol 0 ! 7 ]j£ GaN ^ 

^± SE^ 7}if ol-g-^ocj X^^JLiM ^l^Al^c)-. 

^(N 2 )4 ^ 7}it ^7>3 5£^-*V ^*h7>^^ ^ Sim. 5} #31^7 -f-^ 

91 #(^3:^*1 *r*l*>)* j!^*H 800°C°1*}^ ^solH ^*S*Kf 

800 °C# ^*Rr -tt^Hl cfl*V ofl^jol &£.s\o] GaN ^*HI tflf}- ofl^M ^€ 

<r aZ4. °lelt!: GaN ^^Hl ^ <*}^-& GaN^^ H^^H ^>#^ #^Hr 
^ $14. 



^-§-7]-^*]: l^^^r ^ £E^r ^if £t?t ^7>^1 9)f$\ S.^x\£\& 

€i(N 
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2 ), *S~fc(H 2 ) ^ ^S.MoKNH 3 )S. ZLf- ^ *>M-# 7>i «-fl7H 

^ 100°C~1500°C^r£S ^ o^cf. 

< 42 > cf-g-o.^, ^^P-aS-fr ^^*>7l ^tt MOCVD^^-i: -*Ul«-tK29). ^H*1^ -f-^> 

tiV£^l^ ^-^lxr ^jlS *3H*1 ^€ t^^l-^: GaN 

<43> SL3a 5L3f^r «V^^t!: ^1*S3H cfs. ^-g. i^^c.) ^ 2 



■f-a, £3a£}- £o] t a>t^o1^ 71^(31)^- p>^*>JI, ^^^#^^^-(H3b^ 32)* 
^*fl 3 W S.^ ^7} 7l^r(31) ^sM^tb^. £ 

f^AS a>jx)-o]c>| 7l^r(31) ^oHl ^5LMo>( N h 3 )7>^1- *ll^Kr ^S^M, 



£3] ^^(32)* 3>8*Rr I^IW. A oM ^£^1 £3^(32)^ lum-lOimS] 

^ v £^- *g^*Rr uV^^>cf. st<d -M^^HHtt *K£*fl ^^(32)-g- 
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S£-§- ^7} ^(31) $H t.>5. ^11 £^d^ a}^^ 3: 

^4- ^ ^SH§-§- <>l-g-*H ^^ v * ^*Rr ?H yj-eJ-ai^cf. oJ-eM, cf^ 

^^tt ^§]-# te^l ^ ^(31)^8: *U #^ ^Ht!: 

Al x In y Ga ( i- x - y )N(0<x<l ( 0<y<l, 0<x+y< 1°J ^sj-l-S. <>1=l<H^ 

°H ^^(32a)^>l ^€4. ^1, ^2}-# ^^(32)^ ^>^£- 

HVPE^AS 4H=H, ^%^3i^ UOCW^^S. ^sqjELiL, tW^tf ^*>7l ^*fl ^ 
5^-§- tiVS^ll ^^^(32)ol 7l^t HVPE y>-§-^*HH MOCVD ^-§-^5. ^7]^ -Bf^ofl 

^ cfl7l^l ic#£H £3c^ ^-o] zl ^Tgofl A>3}-BV(32 a )ol ^^t}. ole^ A>s|-i3i-(32a)S. o} 



t^-B- £3c^ £<>1 ^dfci(H 2 ) Stt ^« 7>^# ol^-^>^ tiV£*H ^ 

^(32) ^ ^^-(32a)# ^l^*>7l ^ 3^*13 ^3 -§- ^3K V £-*fl« SH^ 

800°C°1^ ^S^H ^l*Hr ^o] tiV^-3ifr>cf. SE^, o] S ^V 3^31* *«H -M-^M 
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R^Sr 7\\#*}7] #n ^4i(N 2 ), ^(H 2 ) £ ^S.qo>(NH 3 )S. zl# ^ 

§1-141- if-tP ^7HH 100 °c~ 1500 "c^-ss. ^^e] ^j-g- ^71-30.3. ^) 

o]o] t t= 3d <4 £0) MOCVD^* al-g-*M t^S*^- ^t!-^. MOCVD^ ^| <Hl 

£3e2f ^] *tfl 51*1^ ^Sl-# *>5i3l#(33), #^(35) ^ *fl2 £ 

#51*11 ^(37)^5. ^l^^^l IJ-^SI-^ ^^IJ- ^ ^cf. ^-71 ^-^S#^r ^ 

^1, ^11 «h£^#(33)°l 2]^ te^l ^^sV(32)^ 

Sl^l nflg-ofl, oj-^ y>fi f ^ol 1^ Zi^^-Br <*7) ^n^, ^£^1 ^ 

^(32)21 2^ ^ U HsH- ^^^(33)34 ^Qj^v £-5=^ ^ o] 



^7} *fl2 te^l^(37)3l- #^#(35)S] ^-^-1- *fl7i<!rRr nflA]. 

^1*}^, *fll JE.^ a]- £ ^)^(33) Aj-Tgcg^^ a o > 7 ] 

^2 5L&^ ^£^1^(37) ^^Hl zfzj- ^11 ^^-(39a)4 afl2 ^^(39b)* S^W. °1 
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^3 ^Uflofl ^*fl tb^*>^> *>^, 7 }^£ £ .gj-^o] 7 ]^^ ^O]^ 

*1 ^ ^HH V±<$i& ^Efl^ ^ m ^ * #%o] 7}^}^ %± ^- 7 }<£&oW Jg. 

<H 7l^ ^ ^s}^ ^^#-8- 7l^r Aj-ofl HPVE^4 ^ ^3-2.5. ^s}-# «VJE*ll 

m^-t ^^>JL, ^- 7 ] ^J^. ti>^ ^Vofl ^A^Tr AV^nV^ ^ 

^ ^sfl- o. S ^ ^^^^S.7> -f^V ^5^# «KE.*ll 

tti^}t ^ ^5^, -f^fV «V^- ^^|VO S Ml ^7} A] 
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11 

^s}~§- ®5.*b ^#-8- n>^^ cj- 711; 

A oM 7l^b Al x InyGa(i- x - y) N(0<x^l, 0<y<l, 0<x+y<l<y)5. «VS. 

#71 ^2}-# A cMl <8^€ 7>o^AV^-^-ol ^ 7 js|c 1 S. ) ^-7] 

^-71 ^2}-# H>5i^ ^ 0 H1 afll 51*1^ ^SH- «V£^1^, ^ *fl2 J£*i^ ^ 

^x>^o.^ ^ ^ ^ #31 ♦ i^5>^ #51*11 tfi^l- ^lS^^. 

[^^J- 2] 

*U*<H1 5tM^, 

#51*11 #71 ^# #51*11 ^<M1 *fll 51*1^ ^ 

51-1- #51*11 #-4 S^o] 3} o. *Rr ^5l-# #51*11 ^4:71- ^3E#^. 
l^ty 3] 

^■71 ^% #51*11 3* ^ ^S)-# #51*11 ^^7> *fl2: 
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[^*o V 4] 

#^7 r . 
I^^J- 5] 

A o v 7l 7l^r #ofl ti>£^l ^#*Rr #31^, HVPECHydride Vapor Phase 

Epitaxy) ^JlS ^^SLS. ^3r# ^%±.*} *\)2i*&*$ . 

IQtt 6] 

^7} 71^- ^Hl ^5}-# #5^1 ^^ V * ^SRr #31 , ^"71 71^" ^Hl ^ 

7] 

iE^r ^7}^^ SOOT^l^ ^£ofl^ # 7 ] *V^*\^r 

£#^Bl*Kr ?A^r ^^SLSL *>if ^3j-# «>5L^ ^^7> ^S« 0 >^. 

[3^* 8] 

21-18 



1)20030075563 #^ ^^>: 2003/12/4 

^-71 *Y^°) s&7] ^% al-iE^ N 2 , H 2 ^ NH 3 3- f 

*>m- S.^ -g-^7H}^ 100 °C -1500 °C-&£S 1^&)*>^ #7fl# c) 

9] 

*§#*}fe QA^=, MOCVDCMetal Organic Chemical Vapor Deposition)^^.^ -M^fe- ^ ^ 
10] 

#71 WlS^ll ^ #"§- 7]^, Afs}ol^7l^; SiC7l^;<?l ^3-2-3. S}^ 
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